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AMENDMENTS TO THE CLAIMS : 

This listing of claims replaces all prior versions and listings of claims in the 
application: 



LISTING OF CLAIMS : 

1 . (Currently Amended) A multilayer ceramic component comprising: 
with a stack of alt e rnating comprising ceramic layers (KS) and electrode layers 
interspersed among the ceramic layers, that s e rv e as the electrode layers containing copper, 
the electrode layers comprising first and second internal electrodes[[,]]i_and 

wh e rein the int e rnal e l e ctrod e s (IE1, IE2) are conn e ct e d to first and second external 
contacts (AK1, AK2), which ar e arrang e d on opposit e different e xt e rnal sides of the stack, 
the first and second external contacts containing copper, the first and second external 
contacts being substantially perpendicular to the ceramic layers and electrode layers; 
multilay e r structur e , 

wherein the first internal electrode is connected to the first external contact and the 
second internal electrode is connected to the second external contact, the first and second 
internal electrodes overlapping each other at a plane intersecting the stack; 

wher e in the int e rnal e l e ctrod e s that ar e conn e ct e d to diff e r e nt e xt e rnal contacts ar e 
in int e rlocking e ngag e m e nt with on e another, wh e r e in th e e l e ctrod e lay e rs contain copp e r, 
charact e riz e d in that th e e xt e rnal contacts (AK1, AK2) contain m e tallic copp e r, 

wherein in th e boundary ar e a that li e s areas adjacent to boundaries th e boundary 
surfac e between the first and second external contacts and the ceramic layers^ the first and 
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second external contacts are not oxidized and the material ef comprising the ceramic layers 
is not diminished; and r e duc e d, 

wherein the a bonding strength of the external contacts en to the stack exceeds 

SON. 

2. (Currently Amended) The multilayer ceramic component according to of claim 
1 , in which wherein the first and second external contacts (AK1, AK2) contain a 
proportion of ceramic. 

3. (Currently Amended) The multilayer ceramic component according to of claim 

1 Wrl, in which wherein the first and second internal electrodes contain a proportion of 
ceramic. 

4. (Currently Amended) The multilayer ceramic component according to of claim 

2 ef^J, in which wherein the ceramic proportion is < comprises less than or equal to 50 m% 
of each of the first and second external contacts. 



5. (Currently Amended) The multilayer ceramic component according to of claim 
4, in which wherein the ceramic proportion li e s comprises between 1 0 m% and 50 m% of 
each of the first and second external contacts. 
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6. (Currently Amended) The multilayer ceramic component of claim 2 according 
to on e of claims 2 through 5 , in which wherein the ceramic proportion contains comprises 
ceramic particles having an average grain size of between 0.2 ym and 0.6 jitm. 

7. (Currently Amended) The multilayer ceramic component of claim 1 according 
to on e of claims 1 through 6 , which is produc e d from comprising ceramic green films that 
contain a thermohydrolytically degradable binding agent. 

8. (Currently Amended) The multilayer ceramic component of claim 1 according 
to on e of claims 1 through 7 , in which wherein the ceramic layers comprise a ferroelectric 
perovskite ceramic of the having a general composition of ABO3. 

9. (Currently Amended) The multilayer ceramic component according to of claim 
8, in which wherein the perovskite ceramic is of the a PZT type Pb (Zr x Tii. x )Q 3 ; and 

wherein 1 > x > 0. 

10. (Currently Amended) The multilayer ceramic component of claim 1 according 
to on e of claims 1 through 9 , in which th e wherein a thickness of the each of the first and 
second external contacts lies is between 10 jam and 20 (am. 

1 1 . (Currently Amended) A method for producing a compon e nt according to one 
of claims 1 through 10, multilayer ceramic component, the multilayer ceramic component 
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comprising a stack comprising ceramic layers and electrode layers interspersed among the 
ceramic layers, the electrode layers containing copper, the electrode layers comprising first 
and second internal electrodes, the method comprising: 

applying first and second external contacts to different sides of the stack, the first 
and second external contacts containing copper, the first and second external contacts 
being substantially perpendicular to the ceramic layers and electrode layers, 

wherein applying comprises debindering and sintering metal paste to form the first 
and second external contacts; 

wherein in which th e debindering is conduct e d performed at a temperature of [[< ]] 
less than or equal to 300° C in a nitrogen stream with th e addition of water vapor; , and in 
this mann e r th e d e bind e ring process is compl e t e d , 

wherein, at least during the debindering proc e ss , the an oxygen partial pressure 
does not drop below a level of p m i n , at which the ceramic contained in the ceramic layers 
begins will b e gin to reductiv e ly degrade[[,]]; 

wherein the oxygen partial pressure does not exceed a level of p max , at which the 
metallic copper will begin to oxidize; at th e giv e n temp e ratur e 

wherein the first internal electrode is connected to the first external contact and the 
second internal electrode is connected to the second external contact, the first and second 
internal electrodes overlapping each other at a plane intersecting the stack, 

wherein in areas adjacent to boundaries between the first and second external 
contacts and the ceramic layers, the first and second external contacts are not oxidized and 



material comprising the ceramic layers is not diminished, and 
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wherein a bonding strength of the external contacts to the stack exceeds 50N; 

12. (Currently Amended) The method according to of claim 11, 
wherein p m i n corresponds to the an equilibrium point for Cu/Cu 2 0[[,]]iand 
wherein p max corresponds to the an equilibrium point for Pb/PbO or Pb/PbTiC>3. 

13. (Currently Amended) The method according to of claim 1 1 er-42, in which to 
produc e e xt e rnal contacts a wherein the metal past contains coppe r - containing m e tal past e 
comprising a copp e r cont e nt of > at greater than 70 m%[[,]]; and 

wherein applying comprising using a glass frit flow and an organic binder is us e d . 

14. (Currently Amended) The method according to of claim 13, in which an 
acrylic r e sin bind e r is used as wherein the organic binder comprises an acrylic resin binder . 

15. (Currently Amended) The method according to claim 13 e^44, in which 
wherein the glass flow contains es s e ntially PbO and SiC>2. 

16. (Currently Amended) The method of claim 13, wherein applying further 
comprises firing the according to on e of claims 13 through 15, in which th e copp e r 
containing metal paste is fired on at a temperature between 700 and 860° C. 
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17. (Currently Amended) The method according to of claim 16, in which th e 
wherein debindering and the firing on of the copper - containing metal paste are performed 
en using a copper base layer. 

18. (Currently Amended) The method of claim 13 , according to on e of claims 13 
through 17 , in which wherein the copper containing metal paste is applied by m e ans of via 
a screen printing process. 

19. (Currently Amended) A method for producing a multilayer ceramic 
component with alternating ceramic layers and internal electrode layers, comprising: 

in which a c e ramic mass is used to cr e at e producing the ceramic layers using a 
ceramic mass [[,]] ; and 

producing the internal electrode layers using in which a metal paste that contains a 
portion of a chemically active additive; is us e d to cr e at e th e int e rnal e l e ctrode lay e rs, 

wherein the chemically active additive reacts chemically with at least one 
environmental component in its e nvironm e nt other than the a metal portion of the metal 
paste. 

20. (Currently Amended) The method according to of claim 19, in which a 
ch e mically activ e c e ramic powd e r is us e d as wherein the chemically active additive 
comprises a chemically active ceramic powder . 
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2 1 . (Currently Amended) The method according to of claim 1 9 or 20 , in which th e 
compon e nts of th e e nvironment are sel e ct e d from wherein the at least one environmental 
component comprises oxygen, at least one component of the ceramic masSi and a binder or 
solvent that is contained in the metal paste or the ceramic mass. 

22. (Currently Amended) The method of claim 19 according to on e of claims 19 
through 21 , in which l e ad containing wherein the ceramic mass contains lead; and is us e d, 

wherein as a result of a chemical reaction between the chemically active additive 
and ite an environment, oxygen is released and/or Pb and/or Cu are bonded. 

23. (Currently Amended) The method of claim 19 according to on e of claims 19 
through 22 , in which at l e ast on e additiv e is us e d as wherein the chemically active additive^ 
s e l e ct e d from th e group of comprises at least one of (Zr, Ti)0 2 , MgO and Ba0 2 . 

24. (Currently Amended) The method of claim 19 according to on e of claims 19 
through 23 , in which a non precious m e tal is u se d as th e m e tal portion of wherein the 
metal paste contains a non-precious metal . 



25. (Currently Amended) The method according to of claim 24, in which Cu or Ni 
is us e d as th e m e tal portion of wherein the metal paste contains Cu or Ni . 



SUBSTITUTE SPECIFICATION: CLEAN VERSION 



14219-1 17US1/P2003,0661USN 
PCT/DE2004/002167 



What is claimed is: 

1 . Multilayer ceramic component with a stack of alternating ceramic layers (KS) 
5 and electrode layers that serve as internal electrodes, wherein the internal electrodes (IE1 , 

IE2) are connected to external contacts (AK1, AK2), which are arranged on opposite 
external sides of the stack, perpendicular to the multilayer structure, wherein the internal 
electrodes that are connected to different external contacts are in interlocking engagement 
with one another, wherein the electrode layers contain copper, 

10 characterized in that 

the external contacts (AK1, AK2) contain metallic copper, 
wherein in the boundary area that lies adjacent to the boundary surface between 
the external contacts and the ceramic layers the external contacts are not oxidized and the 
material of the ceramic layers is not reduced, 

15 wherein the bonding strength of the external contacts on the stack exceeds SON. 

2. Component according to claim 1, in which the external contacts (AK1, AK2) 
contain a proportion of ceramic. 

20 3. Component according to claim 1 or 2, in which the internal electrodes contain a 

proportion of ceramic. 
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4. Component according to claim 2 or 3, in which the ceramic proportion is < 50 

m%. 

5. Component according to claim 4, in which the ceramic proportion lies between 
10 and 50 m%. 

6. Component according to one of claims 2 through 5, in which the ceramic 
proportion contains ceramic particles having an average grain size of between 0.2 and 0.6 
(im. 

7. Component according to one of claims 1 through 6, which is produced from 
ceramic green films that contain a thermohydrolytically degradable binding agent. 

8. Component according to one of claims 1 through 7, in which the ceramic layers 
comprise a ferroelectric perovskite ceramic of the general composition ABO3. 

9. Component according to claim 8 5 in which the perovskite ceramic is of the PZT 
type Pb (Zr x Tii_ x )0 3 wherein 1 > x > 0. 

10. Component according to one of claims 1 through 9, in which the thickness of 
the external contacts lies between 10 and 20 jam. 
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11. Method for producing a component according to one of claims 1 through 10, 
in which the debindering is conducted at a temperature of < 300° C in a nitrogen stream 
with the addition of water vapor, and in this manner the debindering process is completed, 

wherein, at least during the debindering process, the oxygen partial pressure does 
not drop below a level of p m i n , at which the ceramic will begin to reductively degrade, 

wherein the oxygen partial pressure does not exceed a level of p max , at which the 
metallic copper will begin to oxidize at the given temperature. 

12. Method according to claim 11, 

wherein p m i n corresponds to the equilibrium point for C11/CU2O, 

wherein p max corresponds to the equilibrium point for Pb/PbO or Pb/PbTi0 3 . 

13. Method according to claim 1 1 or 12, in which to produce external contacts a 
copper-containing metal paste comprising a copper content of > 70 m%, a glass frit and an 
organic binder is used. 

14. Method according to claim 13,in which an acrylic resin binder is used as the 
organic binder. 



15. Method according to claim 13 or 14, in which the glass flow contains 
essentially PbO and SiC>2. 
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16. Method according to one of claims 13 through 15, in which the copper- 
containing metal paste is fired on at between 700 and 860° C. 

5 17. Method according to claim 16, in which the debindering and the firing on of 

the copper-containing metal paste are performed on a copper base layer. 

18. Method according to one of claims 13 through 17, in which the copper- 
containing metal paste is applied by means of a screen printing process. 

10 

19. Method for producing a multilayer ceramic component with alternating 
ceramic layers and internal electrode layers, 

in which a ceramic mass is used to create the ceramic layers, 
in which a metal paste that contains a portion of a chemically active additive is 
15 used to create the internal electrode layers, 

wherein the chemically active additive reacts chemically with at least one 
component in its environment other than the metal portion of the metal paste. 

20. Method according to claim 19, in which a chemically active ceramic powder 
20 is used as the chemically active additive. 
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21 . Method according to claim 19 or 20, in which the components of the 
environment are selected from oxygen, at least one component of the ceramic mass and a 
binder or solvent that is contained in the metal paste or the ceramic mass. 

22. Method according to one of claims 19 through 21, in which lead-containing 
ceramic mass is used, 

wherein as a result of a chemical reaction between the chemically active additive 
and its environment, oxygen is released and/or Pb and/or Cu are bonded. 

23. Method according to one of claims 19 through 22, in which at least one 
additive is used as the chemically active additive, selected from the group of (Zr, Ti)02, 
MgO and Ba0 2 . 

24. Method according to one of claims 19 through 23, in which a non-precious 
metal is used as the metal portion of the metal paste. 

25. Method according to claim 24, in which Cu or Ni is used as the metal portion 
of the metal paste. 
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